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Weber, Hayes & Associates
Hydrogeology and Environmental Engineering

120 Westgate Dr., Watsonville, CA  95076
(831) 722-3580       (831) 662-3100

Fax: (831) 722-1159

May 3, 2005
Project # 22029.Q

Ms. Judy Cox 
21389 Boyle Road
Palo Cedro, CA 96703

Subject: Semi-Annual Groundwater Monitoring Report - Spring 2005
C & N Tractors - 496 Salinas Road, Watsonville, California

Dear Ms. Cox, 

This report presents a summary of groundwater monitoring activities conducted in the second quarter
2005 for the property located at 496 Salinas Road, Watsonville, California (Location Map, Figure
1).  Semi-annual groundwater monitoring has been required by the California Regional Water Quality
Control Board (Regional Board) pursuant to a historic release of petroleum hydrocarbons to
groundwater at the site.  This report includes descriptions of field methodologies, a tabular summary
of groundwater elevations and dissolved petroleum hydrocarbon (PHC) concentrations, and figures
showing the current PHC concentrations and groundwater elevations. 

EXECUTIVE SUMMARY

The primary purpose of this report is to document the results of sampling a groundwater monitoring
network installed around an old petroleum hydrocarbon (PHC) release, which originated from a small
underground storage tank (UST) removed from the site in 1987.  Semi-annual groundwater
monitoring is being conducted in accordance with the Regional Board’s letter dated March 18, 2005.
Field operations included groundwater testing of the sites’ four-well network.  The results indicate
a relatively small plume fingerprinted as “aged” gasoline has impacted shallow groundwater at the
site in the immediate vicinity of the former UST location. Due to the age and limited amount of the
release, BTEX and TPH compounds are almost gone. 

Laboratory analysis of ground water yielded few contaminant concentrations exceeding the California
Regional Water Quality Control Board’s (CRWQCB) water quality goals.  Specifically, the
groundwater samples contained:

- TPH-gasoline was detected in well MW-1, situated immediately downgradient of the former
UST, at a concentration of 300 parts per billion (ppb); well below regulated thresholds.  The
laboratory fingerprinted this detection as aged gasoline.  The established water quality goals for
gasoline is set at 1000 ppb.

- MTBE was detected for the second time in wells MW-2, and 4 at concentrations marginally
exceeding the water quality goal.  Specifically, water collected from MW-2, and -4 contained
MTBE at a concentrations of 7.5 and 7.6 ppb, respectively, which exceeds the water quality goal
of 5 ppb.  These low-level detections of MTBE are believed to originate from surface spill of
gasoline in the yard area (since MTBE has never been detected in well MW-1, closest to the
former tank), and are not considered a significant groundwater plume.
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Only trace amounts of  BTEX  contaminant compounds were detected in well MW-1 at
concentrations below water quality goals.

The small size of the plume and lack of volatile compounds (BTEX) and the low-level TPH
concentrations are common for small, old releases that have attenuated by biodegradation
and/or soil vapor volatilization.  We believe  the plume is stable and naturally attenuating.  On
this basis, this case should be considered low risk.  

We recommend sampling the monitoring well network once more in the Fall of 2005 to confirm
that the aged gasoline plume is stable and continues to naturally attenuate.  If concentrations
in groundwater confirm this trend, we will request site closure with no further action for the
groundwater investigation at this site, following proper destruction of all site monitoring wells.

PURPOSE AND SCOPE

This report describes groundwater monitoring activities conducted by Weber, Hayes and Associates
during the second quarter 2005 at the C & N Tractors facility, 496 Salinas Road, Watsonville, CA
(Figure 1).  These activities are required by the California Regional Water Quality Control Board,
Central Coast Region (Regional Board) pursuant to a release of petroleum hydrocarbons from an
underground storage tank system at the site.

This report includes descriptions of groundwater monitoring field methodologies, a tabular summary
of groundwater elevations and dissolved hydrocarbon concentrations, and figures showing the current
groundwater elevations and flow direction and hydrocarbon concentrations. 

Groundwater monitoring activities conducted during this quarter included: 

S Measuring depth-to-groundwater and dissolved oxygen concentration in all wells.

S Collecting groundwater samples from all site monitoring wells, and submitting the samples to a
State-certified laboratory for analyses.

S Properly disposing of the groundwater purged prior to sampling the monitoring wells.

S Calculating groundwater elevations and flow direction at the site, compiling water quality data,
and preparing this technical report describing the subsurface conditions beneath the site.

SITE DESCRIPTION

The subject site is located at 496 Salinas Road, in the community of Pajaro, north Monterey County,
in an area of mixed land use ranging from residential to food processing and agricultural
development.  Major features of the area include the Southern Pacific railroad yard on Salinas Road
opposite the subject property, a rail line adjacent to the subject property, and the Pajaro River to the
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north west.  Areas to the south and west of the site are agricultural fields.  Commercial properties and
some residential neighborhoods are present to the north.

The site itself is a flat-lying commercial property that contains the offices, warehouses, and storage
yards of C&N Tractor, a tractor sales and rental business.  The parcel contains three building which
include a sales office (northern warehouse), an equipment repair shop (central structure), and a
fabrication building (southern warehouse).  The remaining portion of the site is asphalt covered and
used for parking and the display of tractor and equipment (see Site Map, Figure 2).  There are no
existing underground fuel storage tanks on the property.

Shallow Soil and Groundwater Conditions

This site is located on the flood plain of the Pajaro Valley, approximately 8,000 feet south and east
of the main channel of the Pajaro River, the major surface drainage for the region (see topographic
map, Figure 1).  Geologic mapping by William Dupre of the USGS (1975) shows the site to be
underlain by  Quaternary-age Older Flood-Plain Deposits and described as fine-grained deposits of
sand, silt and clay with a total thickness of more than 200 feet.  A 50-foot thick gravel layer at the
base of these deposits is a significant local aquifer, producing up to 500 gpm to agricultural wells in
the Pajaro Valley (Muir, 1972). 

Weber, Hayes and Associates conducted a Shallow Soil and Groundwater Assessment at the site on
June 19, 2003 (Weber, Hayes and Associates, October 3, 2003).  Drill logs from six, continuously-
cored exploratory borings positioned within a 60' x 60' section of the site showed : 1) groundwater
was consistently encountered at a depth of 7 feet, and 2) the shallow soils contained relatively
continuous stratigraphy which included shallow fill (approximately 2-3 feet) underlain by a shallow
clay unit (approx 2-feet thick), which was underlain by a saturated unit of silty-sand (approx. 4-6 feet
thick), which was underlain by a clay unit (>2 feet thick).  Review of groundwater elevation data
from the 8-well monitoring network located across Salinas Road indicates shallow groundwater flow
direction is toward the west and can fluctuate up to six feet in elevation between the winter and
summer seasons (7.5-to-13.5 feet below ground surface)1. 

Weber, Hayes and Associates’ March 27, 2005 well installation activities confirmed our previous
investigation of subsurface conditions at the site.  Shallow soils underlying the previous terminated
boring depths of 12 feet bgs consisted of interbedded clay to clayey-silt units to a total depth of
investigation at 20 feet bgs.  Groundwater during this investigation was consistently encountered at
a depth of 5 feet bgs.

Previous Environmental Investigations

There are currently no existing underground storage tanks (USTs) on the site.  A 550-gallon gasoline
storage tank was removed in April 1987 under a permit from Monterey County Health Department
(MCHD).  Sidewall soil samples obtained following UST-removal and over-excavation of
approximately 100 cubic yards of fuel-impacted soils contained moderate levels of gasoline
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contamination (<330 mg/kg, parts per million).  The tank pit was backfilled and a single monitoring
well (MW-1) was installed immediately adjacent to the former UST location. 

Groundwater was initially sampled from the well in March and December 1988 and contained
relatively low gasoline compounds.  The 14-foot deep well was gauged to be dry in June and July
1989 and was not sampled again until March 1997, as part of a Phase I/II property assessment2. A
sample was also obtained in December 1998 at the request of the CRWQCB (directive dated
November 25, 1998).  All previous groundwater test results are summarized in Table 1, along with
current data. 

Groundwater has generally been encountered at a depth of 7-8 feet.  Lab results indicate that
groundwater in this well has contained relatively low concentrations of dissolved gasoline and the
constituent gas compounds (benzene, toluene, ethylbenzene and xylenes, BTEX).  However,
concentrations of dissolved gasoline and the constituent compound benzene slightly exceeded
regulatory water quality objectives in water samples prior to 1998 (see Table 1).

Weber, Hayes and Associates observed the installation of three additional groundwater monitoring
wells at the site on January 27, 2005 (Weber, Hayes and Associates, March 9, 2005).  MW-2 was
positioned to delineate the up-to-eastern side gradient extent of petroleum hydrocarbon contamination
and to confirm that no upgradient plumes are contributing to the known sources of contamination.
MW-3 was installed 75 feet west (down gradient to side gradient) of the former gasoline UST.  This
well will monitor the down gradient-lateral edge of the historic gasoline release. MW-4 was installed
approximately 115 feet downgradient from the former gasoline tank.  We saw-cut through the
foundation floor and installed the well at an accessible location near the southern end of the existing
warehouse. 

The soil results from the January 27, 2005 monitoring well installation, and groundwater results
following the well installation confirmed  that the historic release of petroleum hydrocarbons to soil
and groundwater is small, stable and naturally attenuating.  This conclusion is based on the lack of
volatile compounds (BTEX) and the low-level TPH concentrations detected in soil and groundwater
which are common for old releases that have attenuated by biodegradation and/or soil vapor
volatilization.

SUMMARY OF SEMI-ANNUAL GROUNDWATER MONITORING ACTIVITIES

Groundwater Monitoring

The second quarter 2005 groundwater monitoring event took place on April 12, 2005.  Fieldwork was
conducted according to our standard operating procedures for groundwater monitoring which are
described in Appendix A.  Field data sheets are also presented in Appendix A.  Groundwater samples
were collected from monitoring wells MW-1 through 4 at the site and delivered to a State-certified
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laboratory (Entech Analytical Labs, Inc. CA ELAP# 2346) under proper chain-of-custody
documentation.  The groundwater samples were analyzed for TPH-g by EPA Method 8015 MOD,
for BTEX and the fuel oxygenates MTBE, and  TBA by EPA Method 8020.  Any detections of
MTBE were confirmed by EPA Method 8260.

Groundwater Elevation Data

Each monitoring well’s depth to groundwater was measured and recorded on field notes (Appendix
B).  Based on the data acquired, the hydraulic gradient at the site is on the order of 0.004 feet per foot
in an easterly direction (Figure 2).  The groundwater flow direction measured during this groundwater
monitoring event, and in our previous groundwater monitoring event (January 27,2005) is contrary
to that of the local groundwater flow direction, believed to be in a more southwesterly direction.  We
note that the groundwater gradient measured at this site is very small (approximately ½ foot per 125
lateral feet), and that the gradient may be subject to reversals.  The current groundwater flow
direction at the site places “clean well” MW-2 down-to-side gradient of the former UST location.

We note that the top of casing elevation reported by McGregor Land Surveys in our previous report
(March 9, 2005) was erroneous.  McGregor Land Surveys has recently reported to us that the top of
casing elevation for well MW-1 is actually 25.24 feet, NAVD 88, and not 25.47 feet, NAVD 88, a
difference of 0.23 feet.

Groundwater Analytical Results

The groundwater analytical results for the first quarter 2005 are summarized in the table below and
on Figure 2.  Groundwater analytical data collected by Weber, Hayes and Associates at the site is
summarized in Table 1.  The laboratory’s Certificate of Analysis is presented as Appendix B.  All
quality assurance / quality control surrogates recoveries, spikes, and duplicates were within
acceptable limits.

Groundwater Sample Analytical Results - April 12, 2005
All results are in parts per billion (:g/L)

Well I.D.
Total Petroleum
Hydrocarbons Volatile Organic Compounds

Gasoline Benzene Toluene Ethylbenzene Xylenes MtBE

MW-1 300* ND 0.51 7.5 5.6 ND

MW-2 ND ND ND ND ND 7.5**

MW-3 ND ND ND ND ND ND

MW-4 ND ND ND ND ND 7.6**

AL’s/MCL’s 1,000 1 150 300 1,750 5
ND: Not Detected
*: Laboratory indicated result is possibly aged gasoline. **= MtBE detections have been confirmed by EPA Method 8260
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Based on the laboratory analytical results, all of the monitoring well groundwater samples obtained
indicate that the groundwater plume appears to be relatively small, stable and naturally attenuating.
These findings are based on the following;

< The plume is naturally attenuating based on the lack of volatile compounds (BTEX) and the low-
level TPH concentration in well MW-1 which is common for old releases that have attenuated
by biodegradation and/or soil vapor volatilization.

CONCLUSIONS

Soil and groundwater results confirm that the historic release of petroleum hydrocarbons to soil and
groundwater is small, stable and naturally attenuating.  This conclusion is based on the lack of
volatile compounds (BTEX) and the low-level TPH concentrations detected in soil and groundwater
which are common for old releases that have attenuated by biodegradation and/or soil vapor
volatilization.  This site should be considered of low risk.

RECOMMENDATIONS

We recommend sampling the four well network for one additional semi-annual event in the fall
of 2005 to confirm that the plume is stable, and naturally attenuating.  If contaminant
concentrations in groundwater continue to show this trend, we will request case closure
following the proper destruction of all site monitoring wells.
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LIMITATIONS:  Our service consists of professional opinions and recommendations made in
accordance with generally accepted geologic principles and practices.  This warranty is in lieu of all
others, either expressed or implied.  The analysis and conclusions in this report are based on sampling
and testing which are necessarily limited.  Additional data from future work may lead to
modifications of the options expressed herein.

Thank you for this opportunity to be of service.  Should you have any questions or comments
regarding this project, please contact us at our office.

Respectfully submitted,

WEBER, HAYES AND ASSOCIATES

                                                                                                                    
By: Jered Chaney And: Joseph Hayes

Staff Geologist Certified Engineering Geologist #1629
Certified Hydrogeologist #373
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cc:

California Regional Water Quality Control
Board, Central Coast Region
Mr. John Goni, Case Officer
895 Aerovista Place, Suite 101
San Luis Obispo, California  93401-7906

Monterey County Department of Health,
Division of Environmental Health
Mr. Robert Fernandez, Hazardous
Materials Specialist II
1270 Natividad Road
Salinas, California  93906-3198

Attachments:

Table 1: Summary of Groundwater Elevation and Analytical Data

Figure 1: Location Map
Figure 2: Groundwater Monitoring Results

Appendix A: Standard Operating Procedure - Monitoring Well Sampling & Field Data
Sheets

Appendix B: Certificates of Analysis and Chain-of-Custody Documentation - Groundwater
Samples
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Summary of Groundwater Elevation and Analytical Data
C & N Tractors - 496 & 498 Salinas Road, Watsonville, California

Weber, Hayes and Associates 

Monitoring Point Information Field Measurements

Well TOC Screen Date Depth to Groundwater Total Petroleum 
Hydrocarbons Volatile Organic Compounds Dissolved Redox

I.D. Elevation Interval Sampled Groundwater Elevation Gasoline Benzene Toluene Ethylbenzene Xylenes MTBE Oxygen Potential (ORP)
(feet, NGVD) (feet, bgs) (feet, TOC) (feet, NGVD) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) (mV)

MW-1 ∆ 25.24 ?? - 14'
4/12/05 4.27 20.97 **300 ND 0.51 7.5 5.6 ND 0.20 89
1/27/05 4.36 20.88 **1,000 ND ND 22 19 ND 0.14 224
9/19/04 7.20 18.04 ND ND ND ND ND ND 5.55 -113
Dec-98 -- -- 5,000 13 16 100 280 < 2.5 -- --
Mar-97 -- -- 7,500 28 < 25 330 1,200 < 250 -- --
Dec-88 -- -- 1,100 6.5 28 12 100 -- -- --
Feb-88 -- -- 840 31 35 8.7 47 -- -- --

MW-2 25.32 5 - 20
4/12/05 4.49 20.83 ND ND ND ND ND ***7.5 0.13 73
1/27/05 4.57 20.75 ND ND ND ND ND 6.3 0.78 35

MW-3 25.39 4 - 19
4/12/05 4.20 21.19 ND ND ND ND ND ND 0.21 131
1/27/05 4.21 21.18 **27 ND ND ND ND 1.4 0.48 244

MW-4 26.38 5 - 20
4/12/05 5.23 21.15 ND ND ND ND ND ***7.6 0.14 124
1/27/05 5.28 21.10 ND ND ND ND ND 8.2 0.18 292

Practical Quantitation Limit: 25 / ♦50 0.5 0.5 0.5 0.5 1  --  --
Action Levels (ALs) / MaximumContaminant Levels (MCLs) 1 1000 1 150 300 1750 5  --  --

NOTES:
TOC : Top of Casing elevation surveyed by a Licensed Surveyor to National Geodetic Vertical Datum of 1988 (NGVD).
bgs : below ground surface. TPH-g: Total Petroleum Hydrocarbons as gasoline

ug/L : micrograms per liter - parts per billion. MTBE: Methyl Tert Butyl Ether.
ND : Not Detected at or above the laboratory's practical quantitation limit (PQL). < X: Not Detected at the elevated PQL, X, PQL elevated due to sample dilution.

BOLD PRINT : Bold Print indicates concentrations are above regulatory Action Levels or MCL's. -- : Data missing, not available, or not collected.
* : **: Laboratory indicates result is possibly aged gasoline.

 the specified fuel. ***: Confirmed by EPA Method 8260
1: ∆: McGregor Landsurveys noted an initial reporting error in the top of casing

 the California Code of Regulations (Title 22) or water quality goals for the Central Coast Region of the CRWQCB. elevation reported for well MW-1.  The top of casing elevation for well 
 ♦: Due to the low level detections of contaminants during the January 27, 2005  sampling event, samples collected MW-1 was initially reported to be 25.47 feet, NAVD; the corrected elevation

on April 14, 2005 were analyzed by EPA Methods 8015M & 8020, and as a result the detection limit for  is 25.24 feet, NAVD.
TPH-g is elevated to 50 ppb.

Table 1

Laboratory indicates analytical results within quantitation range, but the chromatographic pattern was not 

Levels presented are based on either the established Maximum Contaminant Levels (MCLs) which are 

Petroleum Hydrocarbon Concentration Data

AJOB\22029.C1\QM\QM05\ 2q05QMTable.xls 1 of 1 Weber, Hayes Associates
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Standard Operating Procedure - Monitoring Well Sampling
&

Field Data Sheets
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Appendix A
Standard Operating Procedure - Monitoring Well Sampling

Weber, Hayes and Associates’ groundwater monitoring field methodology is based on procedures
specified in the LUFT Field Manual.  The first step in groundwater well sampling is for Weber,
Hayes and Associates field personnel to measure the depth-to-groundwater to the nearest hundredth
(0.01) of a foot with an electric sounder.  If the well appears to be pressurized, or the groundwater
level is fluctuating, measurements are made until the groundwater level stabilizes, and a final depth-
to groundwater measurement is taken and recorded.  After the depth-to-groundwater is measured, the
well is then checked for the presence of free product with a clear, disposable polyethylene bailer.  If
free product is present, the thickness of the layer is recorded, and the product is bailed to a sheen.
All field data (depth-to-groundwater, well purge volume, physical parameters, and sampling method)
are recorded on field data sheets (see attached).  Because removing free product may skew the data,
wells that contain free product are not used in groundwater elevation and gradient calculations.

After measuring the depth-to-groundwater, each well, starting with the cleanest well (based on
analytical results from the last sampling event), is purged with a low flow submersible electric pump.
During purging the physical parameters of temperature, conductivity, pH, dissolved oxygen (D.O.)
concentration, and Oxidation-Reduction Potential (ORP) of the purge water are monitored with a
QED MP20 Micropurge Flow Through Cell equipped meter to insure that these parameters have
stabilized (are within ~ 15 percent of the previous measurement).  The QED MP20 meter is capable
of continuously monitoring the physical parameters of the purge water via the flow through cell and
providing an alarm to indicate when the physical parameters have stabilized to the users
specifications.  Purging is determined to be complete (stabilized aquifer conditions reached) after the
removal of approximately three to five well volumes of water or when the physical parameters have
stabilized. Dissolved oxygen and ORP measurements are used as an indicator of intrinsic
bioremediation within the contaminant plume.  All field instruments are calibrated before use.

All purge water is stored on site in DOT-approved, 55-gallon drums for disposal by a state-licensed
contractor pending laboratory analysis for fuel hydrocarbons.  

After purging, the water level in the well is allowed to recover to 80 percent of its original depth
before a sample is collected.  After water level recovery, a groundwater sample is collected from each
well with a new, disposable bailer, and decanted into the appropriate laboratory-supplied sample
container(s).  The sample containers at this site were 40-ml. vials.  Each vial was filled until a convex
meniscus formed above the vial rim, then sealed with a Teflon®-septum cap, and inverted to insure
that there were no air bubbles or head space in the vial.  All samples are labeled in the field and
transported in insulated containers cooled with blue ice to state-certified laboratories under proper
chain of custody procedures.

All field and sampling equipment is decontaminated before, between, and after measurements or
sampling by washing in a Liqui-Nox and tap water solution, rinsing with tap water, and rinsing with
distilled water.
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FIELD WORK PLANNING: Performed on: Apri111,2005

Meet with Project Manager: 0yes DNO

Number of Wells to be Sampled: 4 Wells with Dissolved Oxygen (D.O.) & Depth to Groundwater.

Sample Wells: MW-1 -4.

Analyze for: TPH-9, BTEX, & MtBE by EPA Methods 8015M 18020

Proposed Sampling Date: Apri112, 2005

ON-SITE FIELD WORK:

Arrive on-site at O ~ to conductz.~ Quarter~ Quarterly Groundwater Monitoring Well Sampling.

LABORATORY:

~ Send all analytical to: Entech Analytical Laboratory, 408.588.0200- 3334 Victor Court, Santa Clara, CA

GROUNDWATER MONITORING FIELD WORK STANDARD OPERATING PROCEDURES:
IInitial)
:R -All sampling is conducted according to Standard Operating Procedure (SOP) 10111-All pertinant information regarding the well, including water quality physical parameters are recorded on the following pages.

-All samples are placed in a refrigerated cooler immediately after sampling.

-All groundwater monitoringlpurginglsampling equipment is decontaminated according to SOP 10Blat the beginning of on-site work,

in between each well, and at the end of work

-All purge water is propoer1y containerized in 55-gallon drums, or another suitable container, for later removal bya licensed subcontractor.

-All samples are recorded on field Chain-of-Custody sheets for documentation of proper transportation to the appropriate Laboratory.

INSTRUMENT CALIBRATION:

QED MP20 Flow Through Cell: Tem~erature = ~H =~() &~ Electrical Conductivity =i~ BarometriC Pressure = 460 ~

D.O. % Saturation = 100'0 Oxidation Reduction Potential (ORP) = Z '50 --I/

BEGIN SAMPLING WELLS:

"'~.~. nf,.J..., r\~.'2,.. r\I..,)-,

COMMENTS:

All wells will be purged until the QED MP20 unit indicates that the physical parameters of the water (pH, Conductivity, Temp, D.O., and ORP) have stabilized to
within -15%, or once four casing volumes in the well column requiring sampling have been removed (see Groundwater Monitoring Well Sampling Field Data
Sheet(s) for details). Wells will be purged form the bottom up and all WHA SaPs. Wells will only be sampling using a Bladder Pump or a disposable bailer, as per
RWQCB guidlines.
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APPENDIX B

Certificates of Analysis and Chain-of-Custody Documentation -
Groundwater Samples






























